Biotransformation of L-DOPA to dopamine in the substantia nigra of freely moving rats: effect of dopamine receptor agonists and antagonists.
We investigated the effects of continuous intranigral perfusion of dopamine D1 and D2 receptor agonists and antagonists on the biotransformation of locally applied L-DOPA to dopamine in the substantia nigra of freely moving rats by means of in vivo microdialysis. The "dual-probe" mode was used to monitor simultaneously changes in extracellular dopamine levels in the substantia nigra and the ipsilateral striatum. Intranigral perfusion of 10 microM L-DOPA for 20 min induced a significant 180-fold increase in extracellular nigral dopamine level. No effect of the intranigral L-DOPA administration was observed on dopamine levels in the ipsilateral striatum, suggesting a tight control of extracellular dopamine in the striatum after enhanced nigral dopamine levels. Continuous nigral infusion with the D1 receptor agonist CY 208243 (10 microM) and with the D2 receptor agonist quinpirole at 10 microM (a nonselective concentration) attenuated the L-DOPA-induced increase in dopamine in the substantia nigra by 85 and 75%, respectively. However, perfusion of the substantia nigra with a lower concentration of quinpirole (1 microM) and the D1 antagonist SCH 23390 (10 microM) did not affect the nigral L-DOPA biotransformation. The D2 antagonist (-)-sulpiride (10 microM) also attenuated the L-DOPA-induced dopamine release in the substantia nigra to approximately 10% of that of the control experiments. We confirm that there is an important biotransformation of L-DOPA to dopamine in the substantia nigra. The high concentrations of dopamine formed after L-DOPA administration may be the cause of dyskinesias or further oxidative stress in Parkinson's disease. Simultaneous administration of D1 receptor agonists with L-DOPA attenuates the biotransformation of L-DOPA to dopamine in the substantia nigra. The observed effects could occur via changes in nigral GABA release that in turn influence the firing rate of the nigral dopaminergic neurons.